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Study Subject 1D:00RCH59

Study Subject Clone:

Study Subject HLA:A34,A74,B8,B57,Cw10,Cw7

Sequence: Known reactive 20Mer 0: LRPGGKKKYKLKHIVWASRE p17(21-40)

Possible HLA

A34 A*3401,A*3402

AT4 A*7401,A*7402

B57 Bw57,B*57,B*5701,B*5702,B*5703,B*5704
B8 B*0801,B*0802,B*0803,B*0806

Cwl0 Cw*0302,Cw*0304

Cw7  Cw*0701,Cw*0702,Cw*0704,Cw*0706

Possible Epitopes based on anchor residues

(4-11) GGKKKYKL B8

(1-9) LRPGGKKKY  Cw*0702
(3-11) PGGKKKYKL  Cw*0702
(2-9) RPGGKKKY Cw*0702
(4-11) GGKKKYKL  Cw*0702
(2-11) RPGGKKKYKL Cw*0702

Anchor Residues Searched

B8
B8
B8
Cw*0304
Cw*0304
Cw*0304
Cw*0702
Cw*0702
Cw*0702

XX[KIX[KRIXXX[L]
XX[KIX[KR]XX[L]
XX[KIX[KRIXXXX[L]
X[AIXXXXXX[LM]
X[AIXXXXX[LM]
X[AIXXXXXXX[LM]
XXXXXXXX[YFL]
XXXXXXX[YFL]
XXXXXXXXX[YFL]
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Study Subject 1D:00RCH59

Study Subject Clone:

Study Subject HLA:A34,A74,B8,B57,Cw10,Cw7

Sequence: Known reactive 20Mer1: EKASFPEVIPMFSALSEGAT p24(29-48)

Possible HLA

A34 A*3401,A*3402

AT4 A*7401,A*7402

B57 Bw57,B*57,B*5701,B*5702,B*5703,B*5704
B8 B*0801,B*0802,B*0803,B*0806

Cwl0 Cw*0302,Cw*0304

Cw7  Cw*0701,Cw*0702,Cw*0704,Cw*0706

Possible Epitopes based on anchor residues

(2-11) KASFPEVIPM Cw*0304
(4-12) SFPEVIPMF  Cw*0702
(7-15) EVIPMFSAL  Cw*0702
(5-12) FPEVIPMF Cw*0702
(8-15) VIPMFSAL Cw*0702
(3-12) ASFPEVIPMF  Cw*0702
(6-15) PEVIPMFSAL Cw*0702

Anchor Residues Searched

B8 XX[KIX[KRIXXX[L]
B8 XX[KIX[KR]XX[L]
B8 XX[KIX[KRIXXXX[L]

Cw*0304  X[AJXXXXXX[LM]
Cw*0304  X[AIXXXXX[LM]
Cw*0304  X[AJIXXXXXXX[LM]
CW*0702  XXXXXXXX[YFL]
Cw*0702  XXXXXXX[YFL]
CW*0702  XXXXXXXXX[YFL]
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Thistable lists epitopes that are experimentally observed to be presented by a HLA type carried by the patient, but the defned epitope has substitutions
relative to the peptides from your reference strains and so might be missed by your reagents: in HXB2 for Gag, Pol; MN for Env; BRU for Nef, relative

to most B clade Sequencesin the database:

Protein Epitopein Database Epitopein Ref. strain Epitopein Consensus B HLA Notes
p24(15-23) LSPRTLNAW ISPRTLNAW ISPRTLNAW B57,B58

p24(108-117) TSTLQEQIGWF  TSTLQEQIGWM  TSTLQEQIGWM B*57,B*5801

p24(108-118) TSTLQEQIGWF  TSTLQEQIGWM  TSTLQEQIGWM B*5701

p24(127-135) GDIYKRWII GEIYKRWII GEIYKRWII B*0801

p24(128-135) DIYKRWII EIYKRWII EIYKRWII B8

Protease(3-11) ITLWQRPLV VTLWQRPLV ITLWQRPLV A*6802,A*7401,A19
Protease(3-11) ITLWQRPLV VTLWQRPLV ITLWQRPLV A*7401

gpl160(2-10) RVKEKYQHL RAIEAQQHM GIRKNYQHL B*0801

gpl60(2-10) RVKEKYQHL RAIEAQQHM GIRKNYQHL B8
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Table 1: p24

HXB2 Location Author L ocation Sequence Immunogen Species(HLA) References
p24(15-23) p24() LSPRTLNAW HIV-1 exposed human(B57,B58) [Kaul (2000)]
seronegative

e 11/16 heavily HIV exposed but persistently seronegative sex-workers in Nairobi had HIV-speciEc CD8 gamma-IFN responses in the

cervix — systemic CD8+ T cell responses tended to be to the same epitopes but at generally lower levels than cervical CD8+ T cell
responses

e Low risk individuals did_not have such CD8+ ¢
e CDB8+ epitopes T cell DTVLEDINL (3 |nd|V|duaIs) SLYNVATL (4 individuals), LSPRTLNAW (3 individuals) and YPLTFGWCF

(4 individuals) were most commonly recognized by the HIV-resistant women

p24(108-117) p24(240-249 LAl) TSTLQEQIGWF HIV-1 infection human(B*57,B*5801)  [Goulder (1996)]
e Response to this epitope was found in 4 slow progressing HLA-B*57 individuals, in 2 it was dominant or very strong
e For one donor (from Zimbabwe) this was de£ned as the optimal peptide
e This epitope can be presented in the context of the closely related HLA molecules B*5801 and B*57

p24(108-118) p24(240-249 LAI) TSTLQEQIGWF HIV-1 infection human(B*5701) [Brander & Goulder(2001)]
e C. Brander notes this is a B*5701 epitope

p24(127-135) p24(259-267 SF2) GDIYKRWII HIV-1 infection human(B*0801) [McAdam (1998)]
e GDIYKRWII specifc CTL clone also recognized GEI'YKRWII

p24(128-135) p24() DIYKRWII HIV-1 infection human(B8) [Goulder (2000)]

e The CTL-dominant response was focused on this epitope in a HIV+ South African — this epitope did not fall within the £ve most
recognized peptides in the study

e Three peptides GSEELRSLYNTVATL (p17 residues 71-85), SALSEGATPQDLNTMLNTVG (p24 41-60), and WEKIRLRPG-
GKKKYKLK(p17 16-30) contained the dominant Gag-speci£c epitope in 31 out of 44 B-clade infected individuals from Boston who
showed Gag-CTL responses

e Five peptides RLRPGGKKHYMIKHLVW (p17 20-36), ELRSLYNTVATLYCV (p17Gag 74-88), SALSEGATPQDLNTMLNTVG
(p24 41-60), FRDYVDRFFKTLRAEQA (p24 161-177), and SILDIKQGKEPFRDY (p24 149-164) contained dominant Gag-speci£c
epitopes in 32 out of 37 C-clade infected subjects from South Africa
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Table 2: Protease

HXB2 Location

Author Location Sequence Immunogen

Species(HLA) References

Protease(3-11)

Protease(71-79 LAI) ITLWQRPLV

Predicted on binding motif, no truncations analyzed
Clade A/B/D consensus, S. Rowland-Jones, pers. comm.

human(A*6802,A*7401,f06)g (1998)]

Protease(3-11)

RT(71-79 A/B/D) ITLWQRPLV ? human(A*7401) [Brander & Goulder(2001)]
C. Brander notes this is an A*7401 epitope
Table 3: gp160
HXB2 Location Author Location Sequence Immunogen Species(HLA) References
gpl160(2-10) gpl160(2-10 1IB) RVKEKYQHL HIV-1 infection human(B*0801) [Brander & Goulder(2001)]
C. Brander notes this is a B*0801 epitope
gpl60(2-10) gpl160(2-10 11IB) RVKEKYQHL HIV-1 infection human(B8) [Sipsas (1997)]

HIV 111B proteins were used to deEne the range of CTL epitopes recognized by 3 lab workers accidentally infected with HIV-1 111B
Type-specifc epitope, unique to the LAI and I111B because of a deletion of three amino acids that are present in all other subtype B

HIV-1s
RVKGIRKNYQHL, a variant found in JRCSF, was not recognized
This epitope is in the signal sequence of gp120
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Table 4. All De£ned Epitopes within the 20mer, regardless of HLA type

HXB2 Location Author Location Sequence Immunogen Species(HLA) References
pl7(21-35) Gag() LRPGGKKKYKLKHIV HIV-infection human() [Weekes (1999a)]
e Peptide 703.3: Memory CTL specifc for HIV-1 may contribute to oligoclonal expansions within the CD57+ CD28- CD8+ CTLp
populations
pl7(21-35) p17(91-105 SF2) LRPGGKKKYKLKHIV HIV-1 infection human() [Lieberman (1997)]
e Of 25 patients, most had CTL speci£c for more than 1 HIV-1 protein
e Twelve subjects had CTL that could recognize vaccinia-expressed LAl gag
e One of these 12 had CTL response to this peptide
e The responding subject was HLA-A1, A2, B50, B57
pl7(21-35) Gag() LRPGGKKKYKLKHIV HIV-infection human(A3) [Weekes (1999b)]
e Peptide 703.3: Almost all CD8+ T cells are CD28+ at birth, and the proportion of CD28-CD8+ cells increases with age — this study
examines the contribution of CD8+CD28- cells to CTL memory pools for CTL clones specifc for two persistent human viruses,
CMV and HIV - clones were found to be similarly distributed in the CD28 depleted cell population
e HIV CTL responses to 3 Env and 2 Gag peptides were studied
e The clonal composition of the TCR Vbeta responses was studied and was found to be highly focused, with one TCR beta-chain
sequence tending to dominate the peptide-speci£c response — clones to this epitope were Vbetal3.1 and Vbeta5.2
p17(21-35) p17(21-35) LRPGGKKKYKLKHIV human(B8) [Nixon & McMichael(1991)]
e Two CTL epitopes defned (see also p24(191-205))
pl7(21-35) pl7(21-35) LRPGGKKKYKLKHIV HIV-1 infection human(not B8) [van Baalen (1996)]
e Unknown HLA speci£city, but not B8
pl7(21-40) pl7(21-40 Clade A) LRPGGKKKYRLKHLVWASRE HIV-1 infection human(Cw4) [Dorrell (1999)]
e CTL responses in three individuals with non-clade B infections were studied, 2 with subtype A infections, 1 with subtype C — their
infections all originated in East Africa
e This epitope was defned in an A subtype infection —the B clade variant (LRPGGKKKY KLKHIVWASRE) has two mutations relative
to the A subtype form, and the CTL from this patient were not A-B cross-reactive
pl7(22-31) Gag(22-31) RPGGKKRYKL HIV-1 infection human(B7) [Jin (2000)]

This B7 epitope is one of three subdominant CTL responses detected in a long-term non-progressor

A dominant B7 epitope was defned using conventional methods, and three additional sub-dominant HLA B7 epitopes were deEned
by £rst using a non-anchor based strategy, EpiMatrix, to identify 2078 possible epitopes in the autologous HIV-1, followed by B7
anchor residue prediction to narrow the set to 55 peptides for experimental testing
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HXB2 Location Author Location Sequence Immunogen Species(HLA) References
pl7(24-31) pl7(24-31) GGKKKYKL human(B8) [Goulder (1997b)]
e The crystal structure of this peptide bound to HLA-B8 was used to predict new epitopes and the consequences of epitope variation
e The predictions were experimentally confrmed
e The anchors for HLA-B8 epitopes, as deEned by peptide elution data, are P3 (K), P5 (K/R), and P8 (L)
e Structural data suggests that a positive charge at P5 is essential, but that the constraints on P3 may be less severe
o Small hydrophobic residues at P2 may be favorable for binding
e A spacious F-pocket favors mid-sized hydrophobic residues in the C-term anchor
pl7(24-31) pl7(24-31 SF2) GGKKKYKL HIV-1 infection human(B8) [McAdam (1998)]
e CTL from a patient infected with clade B virus did not recognize Ugandan variants of this epitope
pl7(24-31) pl7(24-31 LAlI) GGKKKYKL HIV-1 infection human(B8) [Reid (1996)]
e The variants 7R: GGKKKYRL, 7Q: GGKKKYQL, 5R: GGKKRYKL, and 3R: GGRKKYKL, were studied
e Crystal structures were obtained to study these peptides in the context of HLA-B8, and CTL binding and activity were determined
¢ 3R has been detected in 3 patients, and it abolishes recognition causing extensive conformational changes upon binding including
MHC main chain movement . .
e 7/Q and 7R alter the TCR exposed surface, and retain some recognition
e Reactivity of 5R depends on the T cell clone, this amino acid is embedded in the C pocket of B8 when the peptide is bound
e Optimal peptide is 8-mer, not 9-mer, and positions 3, 5, and 8 are the anchor residues
pl7(24-31) pl7(24-31 LAl) GGKKKYKL HIV-1 infection human(B8) [Price (1997)]
e A weak CTL response to the index peptide was observed in an HLA-B8+ infected individual
e Sequences from the earliest available time point showed that a variant at position 5, an anchor residue, GGKKQYKL, was present
pl7(24-32) pl7(24-32 LAI) GGKKKYKLK HIV-1 infection human(B*0801) [Brander & Goulder(2001)]
e C. Brander notes epitope to be presented by B*0801
pl7(24-32) pl7(24-32 LAI) GGKKKYKLK HIV-1 infection human(B8) [Sutton (1993)]
e Exploration of HLA-B8 binding motif through peptide elution
pl7(24-32) pl7(24-32 LAI) GGKKKYKLK HIV-1 infection human(B8) [Rowland-Jones (1993)]

Study of an individual with partially defective antigen processing
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HXB2 Location Author Location Sequence Immunogen Species(HLA) References
pl7(24-32) pl7(24-32) GGKKKYKLK HIV-1 infection human(B8) [Klenerman (1994)]
e Naturally occurring variants GGKKKYQLK and GGKKRYRLK may act as antagonists
pl7(24-32) pl7(24-32) GGKKKYKLK HIV-1 infection human(B8) [Klenerman (1995)]
e Naturally occurring antagonist GGKKKYQLK found in viral PBMC DNA and RNA
p17(24-32) pl7(24-32) GGKKKYKLK HIV-1 infection human(B8) [Nowak (1995)]
e Longitudinal study of CTL response and immune escape — the variant GGRKKYKLK binds to HLA-B8 but is not reactive
pl7(24-32) pl7(24-32) GGKKKYKLK HIV-1 infection human(B8) [Dyer (1999)]
e CTL specifc responses were measured over a 1.3 to 1.5 year period in members of the Sydney Blood Bank Cohort (SBBC) who had
been infected with a natural attenuated strain of HIV-1 which was Nef-defective . .
e Some of these patients had prolonged high levels of CTL effector and memory cells despite low viral load
pl7(24-32) pl7() GGKKKYKLK human(B8) [Rowland-Jones (1999)]
e CTL responses in seronegative highly HIV-exposed African female sex workers in Gambia and Nairobi were studied — these women
had no delta 32 deletion in CCR5 . . . .
e In Gambiathere is exposure to both HIV-1 and HIV-2, CTL responses to B35 epitopes in exposed, uninfected women are cross-reactive,
and the B35 allele seems to be protective
e HIV-2 sequence: GGKKKYKMK - no cross-reactivity [Phillips (1991)]
pl7(24-35) pl7(25-35 SF2) GGKKKYKLKHIV HIV-1 infection human(B8) [Phillips (1991), Goulder
(1997a)]
e Longitudinal study of CTL escape mutants in people with the appropriate HLA types — little variation was observed in the immun-
odominant B27 epitope, relative to B8 epitopes, which varied over time
e [Goulder (1997a)] is a review of immune escape that points out that there may be a protective effect associated with B27, and that
HLA-B8 individuals tend to progress more rapidly than HLA B27 patients
pl7(24-35) pl7(25-35) GGKKKYKLKHIV HIV-1 infection human(B8) [Birk (1998)]
e A study of pl7 variation considering known pl7 epitopes and individuals with known HLA types revealed that p17 evolution is
inauenced by immune pressure from CTLs
p17(28-36) pl7(28-36 LAI) KYKLKHIVW human(A*2402) [Brander & Goulder(2001)]

Ikeda-Moore(1998) and D. Lewinsohn, pers. comm.
C. Brander notes that this is an A*2402 epitope
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HXB2 Location Author L ocation Sequence Immunogen Species(HLA) References

p17(28-36) pl7(28-36 SF2) KYKLKHIVW HIV-1 infection human(A*2402) [Ikeda-Moore (1998)]

e Strong CTL activity to this peptide was detected in 2/3 HIV-infected individuals who were HLA A24+

HLA A24 is very common In Japanese (70% carry it) and is common globally

e This epitope was detected by looking for peptides with appropriate A24 anchor residues (Y at position 2, carb-term ILF or W) —
16/17 such peptides bound to A24 — KYKLKHIVW was found to be a naturally processed epitope that elicits a strong CTL response.

p17(28-36) pl7(28-36 LAI) KYKLKHIVW human(A23) [Goulder & Walker(1999)]
e P. Goulder, pers. comm.

p17(28-36) pl7(28-36 LAlI) KYKLKHIVW human(A24) [Brander & Walker(1996)]
D. Lewinsohn, pers. comm.
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Table 5: All De£ned Epitopes within the 20mer, regardless of HLA type

HXB2 Location Author Location Sequence Immunogen Species(HLA) References
pl7(21-35) Gag() LRPGGKKKYKLKHIV HIV-infection human() [Weekes (1999a)]
e Peptide 703.3: Memory CTL specifc for HIV-1 may contribute to oligoclonal expansions within the CD57+ CD28- CD8+ CTLp
populations
pl7(21-35) p17(91-105 SF2) LRPGGKKKYKLKHIV HIV-1 infection human() [Lieberman (1997)]
e Of 25 patients, most had CTL speci£c for more than 1 HIV-1 protein
e Twelve subjects had CTL that could recognize vaccinia-expressed LAl gag
e One of these 12 had CTL response to this peptide
e The responding subject was HLA-A1, A2, B50, B57
pl7(21-35) Gag() LRPGGKKKYKLKHIV HIV-infection human(A3) [Weekes (1999b)]
e Peptide 703.3: Almost all CD8+ T cells are CD28+ at birth, and the proportion of CD28-CD8+ cells increases with age — this study
examines the contribution of CD8+CD28- cells to CTL memory pools for CTL clones specifc for two persistent human viruses,
CMV and HIV - clones were found to be similarly distributed in the CD28 depleted cell population
e HIV CTL responses to 3 Env and 2 Gag peptides were studied
e The clonal composition of the TCR Vbeta responses was studied and was found to be highly focused, with one TCR beta-chain
sequence tending to dominate the peptide-speci£c response — clones to this epitope were Vbetal3.1 and Vbeta5.2
p17(21-35) p17(21-35) LRPGGKKKYKLKHIV human(B8) [Nixon & McMichael(1991)]
e Two CTL epitopes defned (see also p24(191-205))
pl7(21-35) pl7(21-35) LRPGGKKKYKLKHIV HIV-1 infection human(not B8) [van Baalen (1996)]
e Unknown HLA speci£city, but not B8
pl7(21-40) pl7(21-40 Clade A) LRPGGKKKYRLKHLVWASRE HIV-1 infection human(Cw4) [Dorrell (1999)]
e CTL responses in three individuals with non-clade B infections were studied, 2 with subtype A infections, 1 with subtype C — their
infections all originated in East Africa
e This epitope was defned in an A subtype infection —the B clade variant (LRPGGKKKY KLKHIVWASRE) has two mutations relative
to the A subtype form, and the CTL from this patient were not A-B cross-reactive
pl7(22-31) Gag(22-31) RPGGKKRYKL HIV-1 infection human(B7) [Jin (2000)]

This B7 epitope is one of three subdominant CTL responses detected in a long-term non-progressor

A dominant B7 epitope was defned using conventional methods, and three additional sub-dominant HLA B7 epitopes were deEned
by £rst using a non-anchor based strategy, EpiMatrix, to identify 2078 possible epitopes in the autologous HIV-1, followed by B7
anchor residue prediction to narrow the set to 55 peptides for experimental testing
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HXB2 Location Author Location Sequence Immunogen Species(HLA) References
pl7(24-31) pl7(24-31) GGKKKYKL human(B8) [Goulder (1997b)]
e The crystal structure of this peptide bound to HLA-B8 was used to predict new epitopes and the consequences of epitope variation
e The predictions were experimentally confrmed
e The anchors for HLA-B8 epitopes, as deEned by peptide elution data, are P3 (K), P5 (K/R), and P8 (L)
e Structural data suggests that a positive charge at P5 is essential, but that the constraints on P3 may be less severe
o Small hydrophobic residues at P2 may be favorable for binding
e A spacious F-pocket favors mid-sized hydrophobic residues in the C-term anchor
pl7(24-31) pl7(24-31 SF2) GGKKKYKL HIV-1 infection human(B8) [McAdam (1998)]
e CTL from a patient infected with clade B virus did not recognize Ugandan variants of this epitope
pl7(24-31) pl7(24-31 LAlI) GGKKKYKL HIV-1 infection human(B8) [Reid (1996)]
e The variants 7R: GGKKKYRL, 7Q: GGKKKYQL, 5R: GGKKRYKL, and 3R: GGRKKYKL, were studied
e Crystal structures were obtained to study these peptides in the context of HLA-B8, and CTL binding and activity were determined
¢ 3R has been detected in 3 patients, and it abolishes recognition causing extensive conformational changes upon binding including
MHC main chain movement . .
e 7/Q and 7R alter the TCR exposed surface, and retain some recognition
e Reactivity of 5R depends on the T cell clone, this amino acid is embedded in the C pocket of B8 when the peptide is bound
e Optimal peptide is 8-mer, not 9-mer, and positions 3, 5, and 8 are the anchor residues
pl7(24-31) pl7(24-31 LAl) GGKKKYKL HIV-1 infection human(B8) [Price (1997)]
e A weak CTL response to the index peptide was observed in an HLA-B8+ infected individual
e Sequences from the earliest available time point showed that a variant at position 5, an anchor residue, GGKKQYKL, was present
pl7(24-32) pl7(24-32 LAI) GGKKKYKLK HIV-1 infection human(B*0801) [Brander & Goulder(2001)]
e C. Brander notes epitope to be presented by B*0801
pl7(24-32) pl7(24-32 LAI) GGKKKYKLK HIV-1 infection human(B8) [Sutton (1993)]
e Exploration of HLA-B8 binding motif through peptide elution
pl7(24-32) pl7(24-32 LAI) GGKKKYKLK HIV-1 infection human(B8) [Rowland-Jones (1993)]

Study of an individual with partially defective antigen processing
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HXB2 Location Author Location Sequence Immunogen Species(HLA) References
pl7(24-32) pl7(24-32) GGKKKYKLK HIV-1 infection human(B8) [Klenerman (1994)]
e Naturally occurring variants GGKKKYQLK and GGKKRYRLK may act as antagonists
pl7(24-32) pl7(24-32) GGKKKYKLK HIV-1 infection human(B8) [Klenerman (1995)]
e Naturally occurring antagonist GGKKKYQLK found in viral PBMC DNA and RNA
p17(24-32) pl7(24-32) GGKKKYKLK HIV-1 infection human(B8) [Nowak (1995)]
e Longitudinal study of CTL response and immune escape — the variant GGRKKYKLK binds to HLA-B8 but is not reactive
pl7(24-32) pl7(24-32) GGKKKYKLK HIV-1 infection human(B8) [Dyer (1999)]
e CTL specifc responses were measured over a 1.3 to 1.5 year period in members of the Sydney Blood Bank Cohort (SBBC) who had
been infected with a natural attenuated strain of HIV-1 which was Nef-defective . .
e Some of these patients had prolonged high levels of CTL effector and memory cells despite low viral load
pl7(24-32) pl7() GGKKKYKLK human(B8) [Rowland-Jones (1999)]
e CTL responses in seronegative highly HIV-exposed African female sex workers in Gambia and Nairobi were studied — these women
had no delta 32 deletion in CCR5 . . . .
e In Gambiathere is exposure to both HIV-1 and HIV-2, CTL responses to B35 epitopes in exposed, uninfected women are cross-reactive,
and the B35 allele seems to be protective
e HIV-2 sequence: GGKKKYKMK - no cross-reactivity [Phillips (1991)]
pl7(24-35) pl7(25-35 SF2) GGKKKYKLKHIV HIV-1 infection human(B8) [Phillips (1991), Goulder
(1997a)]
e Longitudinal study of CTL escape mutants in people with the appropriate HLA types — little variation was observed in the immun-
odominant B27 epitope, relative to B8 epitopes, which varied over time
e [Goulder (1997a)] is a review of immune escape that points out that there may be a protective effect associated with B27, and that
HLA-B8 individuals tend to progress more rapidly than HLA B27 patients
pl7(24-35) pl7(25-35) GGKKKYKLKHIV HIV-1 infection human(B8) [Birk (1998)]
e A study of pl7 variation considering known pl7 epitopes and individuals with known HLA types revealed that p17 evolution is
inauenced by immune pressure from CTLs
p17(28-36) pl7(28-36 LAI) KYKLKHIVW human(A*2402) [Brander & Goulder(2001)]

Ikeda-Moore(1998) and D. Lewinsohn, pers. comm.
C. Brander notes that this is an A*2402 epitope
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HXB2 Location Author L ocation Sequence Immunogen Species(HLA) References

p17(28-36) pl7(28-36 SF2) KYKLKHIVW HIV-1 infection human(A*2402) [Ikeda-Moore (1998)]

e Strong CTL activity to this peptide was detected in 2/3 HIV-infected individuals who were HLA A24+

HLA A24 is very common In Japanese (70% carry it) and is common globally

e This epitope was detected by looking for peptides with appropriate A24 anchor residues (Y at position 2, carb-term ILF or W) —
16/17 such peptides bound to A24 — KYKLKHIVW was found to be a naturally processed epitope that elicits a strong CTL response.

p17(28-36) pl7(28-36 LAI) KYKLKHIVW human(A23) [Goulder & Walker(1999)]
e P. Goulder, pers. comm.

p17(28-36) pl7(28-36 LAlI) KYKLKHIVW human(A24) [Brander & Walker(1996)]
D. Lewinsohn, pers. comm.
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B62

pl/ CTL Map

>
- B*0201
— A2, A*0202
5 A2
57 A*0214,A%0201
not B8 A*0205
- A*0202
A3 A*0201 B8,B60
chd A*02 N B60
A3 A*3002 B*4001
. B8 ALL
A*0301 ‘ -
%03 B*0801 AlL
Bw62 . AL A*1101
LETSEGCRQILGQLQPSLQTGSEELRSLYNTVATLYCVHQRIEIKDTKEA
\ | | \ |
8oz 60 70 80 90 100
B42
A30,A3.1
AL A*2402
A3 __BB8, B6O  A*6802
A*0301 _,|B8 B35
Bb7 60 B*3501
L0300 _Br4001 . A33
A4 LDKIEEEQNKSKKKAQQAAADTGHSNQVSQNY (continues in p24)
& Ab3 110 120 130
AT030L
A12402
Bp7
B64 BBS
A3 B13501 |
MGARASVLS(‘;GELDRWEKl |?LRPGGKKKY|$LKH 1V ASRE‘LERFAVNF"GLI
10 20 30 40 50
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024 CTL Map s

Cws
C*0802
C*QBOZ(CWS)
A2, A*0202 B14, Cw8
B12(B44)
A2 B14
B12
B7,8*8101 CwOLOw02 . B14, CW§
B7 T = — C*0802(Cw8)
Cw*0102,Cwi1
B*0702 &4, Cw8 B7
C*0102(Cwl)
Bp7,B58 | |B53 B53
A26
B57,B*5801 | |B42 B42
A*2601
B57 B*8101 B*810[L
B51 T
B*57p1 B*580] <_ﬂ301 B*530[L
B15Y0B
B15701 | B*4201 B*4201
Bp1
Ab <_ﬂmz B*070p
B1570B
A*2501 B53 B53
B15Y0[L
Pafr-B*0pR B58 B5¢ B52
B57
¥y *,
(from pl7) B Lt Ll B18l0L | B*4001 | Bw
A*6802 CW! B14001 B1810] A25
A*2402(from p17 ﬂ) (B44) B*3901 A2
B27 A*2501
B4 B2 A2 B55
PIVQNIQGQMVHQAISPRTLNAWVKVVEEKAFSPEVIPMFSALSEGATP? DLNTMLNTVQGHQAAMQMLﬁETINEEAAEWDRVHPVHAGPIAPGQMREPR
| | | | | |
10 20 30 40 50 60 70 80 90 100
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Patr-B*03

A2

“GSDIAGT

110

130

140

B27
B*2705,827
B*2705
B*2703
B*27
B27
B21
A33
BR1
Bw62?
BR1
A*2402
B27
A*240p B52
B8 B62
B*0801
Bwp2
B*5701 B*580] B8
B*5201
B58 B*0801
B62
B57 B8
B*5801 B4 AB3
B*57,8*5801 B1350[L BR1
B*5701 B B*150
TSTLQEQIGWMTNNPP IPVGETYKRWI ILGLNKIVRMYSPTSI
\ | | | [

150

B*5701
B*5301
B*4402,B44
Cws8
B14, B*1402
B14
B*140p Civ4
Bl14 _ B8
A26 or B70 B53 | B*0801
B44,A26 or B70 B44 .| B3
B*4402 B44 B51
A*2402 B*440p B*5101
B*1801 B14? B8
B8
. |B71 | \ B51
LDIRQGPKEPFRDYVDRFYKTLRAEQASQEVKNWMTETLLVQNANPDCKT
‘ 17|o 1f|30 1s|ao 2(|>0
B8
B*0801
_ B3 B7
_, BBl All
_,| B*5101
B8 BY
B51 A11101

1 LKALGPAATLEEMMTACQG|VGGPGHKAR\llL
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pP2p7/plp6 CTL Map

AEAMSQVTN?ATIMMQRGNFRNQRKIVKCTNCGKEGHTABNCRAPRKKG?
10 20 30 40 50

p2 <-

<>
start p2 end p7 start

A2 A2
WKCGKEGHQMKDCTERQAN?LGKIWPSYK?RPCNFLQSR?EPTAPPEES?
60 70 80 90

>
p6 start

100

<>
p7 end pl start p
n

<
1
end

G B
RSGVETTTP?QKQEPIDKE%YPLTSLRSLEGNDPSSQ

110 120 130

p6 end ->

Protease CTL Map

A*7401

A*6802,A*7401,AL

A*6802 . A%6802
PQVTLWQRP%VTIKIGGQL%EALLDTGAD?TVLEEMSLP?RWKPKMIGG‘

10 20 30 40 50

. A*0201 ‘
GGFIKVRQY?QILIEICGH%AIGTVLVGPTPVNIIGRNL%TQIGCTLNF

60 70 80 90
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RT CTL Map

B51
B*5101
broad
A2
B8 A*0201
. A2, B61 . ! B*0801 ! A10301 .
PISPI ETVPYKLKPGMDGP%VKQWPLTEEI?I KALVEI CTIT_MEKEGK 1 SKI|

10 20 30 40 50
. Cwa

_b;(l)ad . A3
GPENPYNTPYFAI KKKDST}|<WRKLVDFREI|_NKRTQDFWEYQLG 1 PHPAGLI

60 70 80 ) 100

B*5101, B24

PR V. v SN
A*0201
cwa B51
B3j B*5101
B35
cw4 A2
’ Cw4 B3501,B35
A B*3 OL B*350]L
KKKKSVTVLI?VGDAYFSVPLlDEDFRKYTAITTI PSI NNETI?G | RYQYNVLFl’
110 120 130 140 150

B*0301
A33
A3.1
A3
All
A*[101, A3, A*0301,|A*6801
A*1101
A*0301 A*0201
| B7 | A2, A*0202
B35 A2
B*3501 A*0201
B7 BB5
B7 ‘ 5343501 ‘
’ B15100 A*3002 ‘ A3
QGWKGSPAIFQSSMTKILEPFRKQNPD IV 1YQYMDDLYVGSDLE IGQHRT
1!30 17|0 15;0 19‘0 2(|)0
B44 B57
pl B*4001 B*5701, B*5801
A2 B*5701
B A2 B*5701

K1 EELRQHILITRWGLTTPDKll('HQKEPPFLWI\{IGYELHPDKWTVQEI VLPEKD|

210
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B42

A26

— 5%
B*4201,B42
B*4201
_,  B*5701,B*5801 | A3
_B7 A*3002 B35, B51
_B5701 Bw62 B35
_Bj5701 . B*1501 B*3501
SWTVNDI QKITVGKLNWASQ I| YPGI KVRQL(}KLLRGTKAL'I"EVI PLTEEAI%
260 270 280 290 300
A2, A*0202
A2
A*0201
A*02
_, B35B51 Bw62
35 B*1501 ‘ A*1101
_BF3501 ‘ A*0201 ‘ ‘ ALl
LELAENREI ITKEPVHGVYYI?PSKDL 1AEI (?KQGQGQWTY(? I YQEPFKNLIT
310 320 330 340 350
B*5701 B*580]
B70 ‘ B*5701 . Bu
_All A28, A*6802 ‘ A13201

TGKYARMRGAHTNDVKQLTEAVQKITTES IV IWGKTPKFKLP IQKETWET
\ [ | \ |
360 370 380 390 400

S —
n A28
B45
A*6802
B35, [B51
B34
B44 B73501
_A*3201 . A2, B35 |, | |A29
WWTEYWQATW I PEWEFVNTFl’PLVKLWYQLI%KEP 1 VGAETI‘:YVDGAAN RE'Il'
410 420 430 440 450

pl5 RNase start <-

A21 BBz
A2 cws
A2 Bl4
KLG KAGYVTI\‘IRGRQKWTL'Il'DTTNQKTEL(?A | YLALQDSC‘SLEVN IVTDS?
460 470 480 490 500
__ B14,B*1402
__Cws, . A*101
__Bl4, A2 B7
YALGI 1 QAQF"DQSESELVN(? 11EQLI KKEI$VYLAWVPAHH(G | GGNEQVDI$
510 520 530 540 550
LVSAGIRKVL

-> p1l5 RNase end
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Integrase CTL Map

. B*5101 ‘
FLDGI DKAQI?EHEKYHSNWI?AMASDFN LPFl’WAKE 1 VAS(.‘TDKCQLKG EAI\{I

10 20 30 40 50
 A*2402 A*6802

HGQVDCSPG IWQLDCTHLEGKV ILVAVHVASGY I EAEVIPAETGQETAYF
\ | [ \ |

60 70 80 90 100

A*6802
LLKLAGRWPYKTI HTDNGSI\IIFTGATVRAA(FWWAG 1 KQEF(‘B 1 PYNPQSQG\II

110 120 130 140 150

A*1101

—5

B*570l_>‘
VESMNKELKH( 11 GQVRDQAITZHLKTAVQMA\I/F | HNFKRKGG‘ IGGYSAGER I|
160 170 180 190 200

A2

A*0201
VDIIATDI Q'I"KELQKQ ITK II QNFRVYYRDSlRNPLWKGPA}‘(LLWKGEGAVY

210 220 230 240 250
1QDNSDI KVYPRRKAKI I RI?YGKQMAGDDCIVASRQDED
260 270 280

Rev CTL Map

B*5801

B*5701 ’
MAGRSGDSDEELIRTVRLI%LLYQSNPPPNPEGTRQARRNRRRRWRERQB

10 20 30 40 50
cws
B14, Cw8
‘ Al ‘ B14
QIHSISERI ITGTYLGRSAEITVPLQLPPLEFIQLTLDCNEDCC?TSGTQGVGSFI’
60 70 80 20 100
Ql LVESPTVITESGTKE

110
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gple0O CTL Map

—t—

B55
B*5501
Cw7

B*0301

A3.1

A3

A*

0301

A11 and A*6801

A2.1

A2
B4 BRB5
<¢7 B1440p B3601
’ B*0801 . A1] .
MRVKEKYQHITWRWGWRWGTI\{ILLGM LMI CSAl\TEKLWVTVY\‘(G VPVWKEAT'lr
10 20 30 40 50
<- gpl20 start
B38
A*2402 B35, B51
_@55 B35
j 5501 B*3501
B35 A*3501
§> 3501 . B?_>I
TLFCASDAK/‘AYDTEVH NVWAl\THACVPTDPI\llPQEVVLVNVTEN FN MWKNDl\lll

60

70

80

90

100

A2.1 A2.1

PR R
VEQMHEDI I S‘LWDQSLKPC\I/KLTPLCVSL%CTDLKNDTNTNSSSGRM 1 MI:T

150

110 120 130 140

A2.1
Cw8 A2

Cw*08 ‘ A2
KGEI KNCSFI\‘I ISTSIRG KVQlKEYAFFYKLI? 11PIDN DTTS‘)YKLTSCNTS\{

200

160 170 180 190

A29

A29

A2 | | A2 cws
ITQACPKVSI‘:EP 1P1 HYCAFl’AGFAI LKCNl\llKTFNGTGPC'I"NVSTVQCTHCla

250

210 220 230 240

B35

B*3501

B*0702

,_B*07
B7 . . AD
1 RPVVSTQLITLNGS LAEEE\I/V IRSVN FTDI\IIAKT 11 VQLNTSVE 1 NCTRPI\II
300

260 270 280 290
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A*2402

A2, AB
A2
All
B7
B7?
B7 B27
B*0702 H-2d
B*07 AR
A2 A*0P01

Patr-B*14

CD4+ CTL

NNTRKRIRI (?RGPGRAFVT II GKl1 GNMRQAI-||CN I SRAKWNI\HTLKQIASKLI?

340

A*2402

310 320 330
Cw4 ||
A29
AR
Cw4
C*0401
B63,B15
B15
B*1516
M CTL A2 AR

EQFG‘NNKTI I‘FKQSSGGDlPIT:IVTHSFlNCGCIBEFFYCNSTQI‘_F

360 370 380

390

350

NSTWFNSTVY

400

A2

A2
Ll AR
A29,A32
A*3201
B15101
DR4 GD4+
AD
. CD4DRA | Mamu A*01
STEGSNNTE(‘BSDT ITLPCR I| KQIl NMWQK\I/GKAMYAPP | S‘GQ IRCSSN I'II'
410 420 430 440 450
‘ A2
GLLLTRDGGI\‘ISNNESE | FRFI’GGGDMRDNWFIQSELYKYKW}‘G EPLGVAPTIf
460 470 480 490 500
A2_,
AKRRVVQREH(RAVG 1 GALFLIGFLGAAGSTl\lﬂGAASMTLTV(‘)ARQLLSG I V(T)
510 520 530 540 550

gpl120 end <> gp4l start
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B8

B8
B*0801
A*2402
Cw
(_ B27
A*2402
A*2402
A*240P
B14, B*1402
B14
B*1402
B51 B14
B15 DPw4.p
B*5101 . | CD4+ CTL(DR{1 ‘
QONNLLRAIEAQQHLLQLTVWG IKQLQAR I LAVERYLKDQQLLG IWGCSG
560 570 580 590 600
B35
B*3501 l
KLICTTAVPWNASWSNKSLEQIWNHT TWMEWDRE INNYTSLIHSLIEESQ
610 620 630 640 650
A2.1
o poap
. A2.1 s, . <_AZ
NQQEKNEQELLELDKWASLWNWFN I TNWLWY IKLF 1M1 VGGLVGLRIVFA
660 670 680 690 700

A*3002

32

A2 ‘

A2

| A2 e
VLSIVN RVR(‘QGYSP LSFQTI-llLPTPRGPDRI?EG I EEEGGEI?DRDRS | RLVl\ll

710 720 730 740 750
A*6802
AB1
AB
A*3101 A*3002
A*0801 B27
A2.1
u «
A*2402 B2
A2 1 B*270p ‘

GSLALI WDDI‘_RSLCLF'SYHRLRDLLIL I VTFIQ 1 VELLGRRGV‘\/EALKYWWNLIT

760 770 780 790 800
A30, B8
.| B7
A2 B7
A2.1 B8
A2 B*5101
B7
B*4001L A21
B35
21 A*0201 A2
_A*300 B60 A2 B*0702

QYWSQELKN?AVSLLNATA1AVAEGTbRV‘EVVQGACRAHRHIPRRIRQ?

810 820 830 840
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e, Nef CTL Map

A30, B8

_, B7

_| Bro702 ——
B*0801 ‘
B8 MGG KWSKSSY | GWPTVRERl\flRRAEPAADR\I/GAASRDLEKl-‘iGA | TSSNTAPI\
____B% 10 20 30 40 50
LERILL

-> gp4l end
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TNAACAWLE/-‘\QEEEEIVGFPYTPQ

60

A*0201

B*0702
. A*1101 o B49
B35 B35
B*3501 B18
A3 B*1801
All B7,B*4101
B35 or C4 B7(B*B101)
A2
B27 B37,B57
N B27
B*0301 B15
A*2402
A3.1l B*5701
A*240P
A3, All, BBS B*3701
B18
A3 Bw62
Bb7
All B*4001 Bw62
B1§
A*0301 B60 B*1501
Al, B8
BB5 B8 B17, B37
] g*57
B7 B*0801, B57
BY
B*0y02 A3l BlL7
B@2
B35 B35 or|C4 B
B17 B1420[
B#3501 B34 B7
BY
BB5 AR Al B8 Al
BY Bwp2 _5%0 ‘ B*270 B*5701 B’0f0R
o ALl Al B8 IHSQRRQDILDL TQGYFPDXQNYTPGPGVRYPLTFGWCYKLVPVEP
= | | | | |
| 110 120 130 140 150
B1350[L A*1101
BY All
B10Y0R C710802(Cw8)
AL, B C*080p
VPLRPMTYKAAVDLSHFLKEKGGLEGL
| | |
70 80 90 100
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A3

A2, A*0202, A*0Z

A2

.| B%

B35 or C4

B35

B51

B35

A25

A2[A25(A10

Al, B8

A2

AT0201L AL
DKIEEAN KGIlENTSLLHPVSIl_HGMDDPERE'\llLEWRFDSRLﬂl\FIH HVARELHIT

160

170 180 190 200

Al

EYFKNC

28
DEC 2000

[Birk (1998)] M. Birk, A. Vahlne, A. Sonnerborg, & M. Sallberg. Nonsyn-
onymous mutations within the human immunode£ciency virus type 1 pl17
gene are clustered to sequences binding to the host human leukocyte antigen
class | molecules. AIDS Res Hum Retroviruses 14:241-8, 1998. (Medline:
98150878).

[Brander & Goulder(2001)] C. Brander & P. Goulder. The evolving £eld of
HIV CTL epitope mapping: New approaches to the identifcation of novel
epitopes. HIV Molecular Immunology Database pages 1V-1, 2001. Notes:
This review article in the annual HIV Molecular Immunology Compendium
presents the table of Optimal CTL Epitopes that has been curated by Brander
and others for several years.

[Brander & Walker(1996)] C. Brander & B. Walker. The HLA-class | re-
stricted CTL response in HIV-1 Infection: Systematic identif£cation of opti-
mal epitopes. HIV Molecular Immunology Database pages IV-50 to IV-60,
1996.

[Dong (1998)] T. Dong . Personal Communication 1998. Notes: Personal
Communication.

[Dorrell (1999)] L. Dorrell, T. Dong, G. S. Ogg, S. Lister, S. McAdam, T. Ros-
tron, C. Conlon, A. J. McMichael, & S. L. Rowland-Jones. Distinct recog-
nition of non-clade B human immunode£ciency virus type 1 epitopes by
cytotoxic T lymphocytes generated from donors infected in Africa. J Virol
73:1708-14, 1999. (Medline: 99099071).

[Dyer (1999)] W. B. Dyer, G. S. Ogg, M. A. Demoitie, X. Jin, A. F. Geczy,
S. L. Rowland-Jones, A. J. McMichael, D. F. Nixon, & J. S. Sullivan. Strong
human immunode£ciency virus (HIV)-speci£c cytotoxic T- lymphocyte ac-
tivity in Sydney Blood Bank Cohort patients infected with nef-defective
HIV type 1. J Mrol 73:436-43, 1999. (Medline: 99102602).

[Goulder S1997a)] P. Goulder, D. Price, M. Nowak, S. Rowland-Jones,
R. Phillips, & A. McMichael. Co-evolution of human immunode£ciency
virus and cytotoxic T-lymphocyte responses. Immunol Rev 159:17-29,
1997a. (Medline: 98078460).

[Goulder (2000)] P.J. Goulder, C. Brander, K. Annamalai, N. Mngqundaniso,
U. Govender, Y. Tang, S. He, K. E. Hartman, C. A. O’Callaghan, G. S.
Ogg, M. A. Altfeld, E. S. Rosenberg, H. Cao, S. A. Kalams, M. Hammond,
M. Bunce, S. I. Pelton, S. A. Burchett, K. Mcintosh, H. M. Coovadia, &
B. D. Walker. Differential narrow focusing of immunodominant human
immunode£ciency virus gag-speci£c cytotoxic T-lymphocyte responses in
infected African and caucasoid adults and children. J Virol 74:5679-90,
2000. (Medline: 20283828).

[Goulder & Walker(1999)] P. J. Goulder & B. D. Walker. The great escape
- AIDS viruses and immune control [news]. Nat Med 5:1233-5, 1999.
(Medline: 20015179).



[Goulder (1996)] P.J. R. Goulder, M. Bunce, P. Krausa, K. Mclintyre, S. Crow-
ley, B. Morgan, A. Edwards, P. Giangrande, R. E. Phillips, & A. J.
McMichael. Novel, cross-restricted, conserved and immunodominant cy-
totoxic T lymphocyte epitopes in slow HIV Type 1 infection. AIDS Res
and Hum Retroviruses 12:1691-1698, 1996. (Medline: 97118362) Notes:
HLA-B*57 is over-represented in slow progressors. HLA*5801 is a closely
related molecule, and while the de£ned anchor residues of HLA*5801 can
be used to predict epitopes in HIV-1 proteins, the CTL from HLA-B*57 pos-
itive individuals have limited cross-presentation capacity with HLA*5801
targets. In this paper £ve new HLA-B*57 epitopes were de£ned.

[Goulder (1997b)] P.J.R. Goulder, S. W. Reid, D. A. Price, C. A. O’Callaghan,
A. J. McMichael, R. E. Phillips, & E. Y. Jones. Combined structural and
immunological reEnement of HIV-1 HLA-B8 restricted cytotoxic T lympho-
cyte epitopes. Eur J Immunol 27:1515-1521, 1997b. (Medline: 97353247).

[Ikeda-Moore (1998)] Y. lIkeda-Moore, H. Tomiyama, M. Ibe, S. Oka,
K. Miwa, Y. Kaneko, & M. Takiguchi. ldentif£cation of a novel HLA-A24-
restricted cytotoxic T-lymphocyte epitope derived from HIV-1 Gag protein.
AIDS12:2073-4, 1998. (Medline: 99030042).

[Jin (2000)] X. Jin, C. G. Roberts, D. F. Nixon, J. T. Safrit, L. Q. Zhang,
Y. X. Huang, N. Bhardwaj, B. Jesdale, A. S. DeGroot, & R. A. Koup.
Identi£cation of subdominant cytotoxic T lymphocyte epitopes encoded
by autologous HIV type 1 sequences, using dendritic cell stimulation and
computer-driven algorithm. AIDS Res Hum Retroviruses 16:67-76, 2000.
(Medline: 20092440).

[Kaul (2000)] R. Kaul, F. A. Plummer, J. Kimani, T. Dong, P. Kiama, T. Ros-
tron, E. Njagi, K. S. MacDonald, J. J. Bwayo, A. J. McMichael, & S. L.
Rowland-Jones. HIV-1-speci£c mucosal CD8+ lymphocyte responses in the
cervix of HIV-1- resistant prostitutes in Nairobi. J Immunol 164:1602-11,
2000. (Medline: 20109119).

[Klenerman (1995)] P. Klenerman, U.-C. Meier, R. E. Phillips, & A. J.
McMichael. The effects of natural altered peptide ligands on the whole
blood cytotoxic T lymphocyte response to human immunode£ciency virus.
Eur. J. Immunol. 25:1927-1931, 1995. (Medline: 95347391) Notes: This
paper explores naturally occurring altered peptide ligands and their ability
to sustain CTL, serve as antagonists to CTL speci£c for other variants, and
to allow cell killing. The authors propose that a CTL response may be sus-
tained in vivo that fails to recognize viral variants as they arise, proposing a
mechanism for T-cell original antigenic sin.

[Klenerman (1994)] P. Klenerman, S. Rowland-Jones, S. McAdam, J. Ed-
wards, S. Daenke, D. Lalloo, B. Koppe, W. Rosenberg, D. Boyd, A. Ed-
wards, P. Giangrande, R. E. Phillips, & A. J. McMichael. Cytotoxic T cell
activity antagonized by naturally occurring HIV-1 Gag variants. Nature
369:403-407, 1994. (Medline: 94255016) Notes: This paper documents

29

that naturally occurring peptide variants can serve as antagonists, that is
they can inhibit normal lysis of cells presenting the original epitope. The
variants studied could serve as antagonists when they were processed from
recombinant vaccinia, replicated HIV, or when they were synthetic peptides.
Both agonist and antagonist sequences were found in the study subjects from
whom the CTL clones were derived.

[Lieberman (1997)] J. Lieberman, J. A. Fabry, D. M. Fong, & G. R. Parkerson
3rd. Recognition of a small number of diverse epitopes dominates the
cytotoxic T lymphocytes response to HIV type 1 in an infected individual.
AIDS Res Hum Retroviruses 13:383-92, 1997. (Medline: 97229916).

[McAdam (1998)]I S. McAdam, P. Kaleebu, P. Krausa, P. Goulder, N. French,
B. Collin, T. Blanchard, J. Whitworth, A. McMichael, & F. Gotch. Cross-
clade recognition of p55 by cytotoxic T lymphocytes in HIV-1 infection.
AIDS12:571-9, 1998. (Medline: 98242898).

[Nixon & McMichael(1991)] D. F. Nixon & A. J. McMichael. Cytotoxic T
cell recognition of HIV proteins and peptides. AIDS5:1049, 1991. (Med-
line: 92029720) Notes: p17: LRPGGKKKYKLKHIV, HLA B8 and p24:
VQNANPDCKTILKAL, HLA BS.

[Nowak (1995)] M. A. Nowak, R. M. May, R. E. Phillips, S. Rowland-Jones,
D. G. Lalloo, S. McAdam, P. Klenerman, B. Koppe, K. Sigmund, C. R. M.
Bangham, & A. J. McMichael. Antigenic oscillations and shifting immun-
odominance in HIV-1 infections. Nature 375:606-611, 1995. (Medline:
95312083) Notes: This paper presents longitudinal studies of epitope vari-
ation and corresponding CTL responses in two patients. A mathematical
model was created to provide a framework to explain the observed shifts in
epitope and CTLp frequencies. For discussion, see also: J. M. CofEn, Nature
375:534-535 (1995).

[Phillips (1991)] R. E. Phillips, S. Rowland-Jones, D. F. Nixon, F. M. Gotch,
J. P. Edwards, A. O. Ogunlesi, J. G. Elvin, J. A. Rothbard, C. R. Bangham,
C. R. Rizza, & A. J. McMichael. Human immunode£ciency virus genetic
variation that can escape cytotoxic T cell recognition. Nature 354:453—
459, 1991. (Medline: 92086044) Notes: Fluctuations in the speci£city of
cytotoxic T-cells for HIV were correlated with variability in proviral gag
(DNA) epitope sequences.

[Price (1997)] D. A. Price, P. J. Goulder, P. Klenerman, A. K. Sewell, P. J.
Easterbrook, M. Troop, C. R. Bangham, & R. E. Phillips. Positive selection
of HIV-1 cytotoxic T lymphocyte escape variants during primary infection.
Proc Natl Acad Sci USA 94:1890-5, 1997. (Medline: 97203157) Notes:
Cytotoxic T lymphocytes (CTLs) are thought to play a crucial role in the
termination of the acute primary HIV-1 syndrome, but clear evidence for this
presumption has been lacking. Here we demonstrate positive selection of
HIV-1 proviral sequences encoding variants within a CTL epitope in Nef, a
gene product critical for viral pathogenicity, during and after seroconversion.
These positively selected HIV-1 variants carried epitope sequence changes

DEC 2000



that either diminished or escaped CTL recognition. Other proviruses had
mutations that abolished the Nef epitope altogether. These results provide
clear evidence that CTLs exert selection pressure on the viral population in
acute HIV-1 infection.

[Reid (1996)] S. Reid, S. McAdam, K. Smith, P. Klenerman, C. O’Callaghan,
K. Harlos, B. Jakobsen, A. McMichael, J. Bell, D. Stuart, & E. Jones.
Antagonist HIV-1 gag peptides induce structural changes in HLA B8. J Exp
Med 184:2279-2286, 1996. (Medline: 97130420).

[Rowland-Jones (1999)] S. L. Rowland-Jones, T. Dong, L. Dorrell, G. Ogg,
P. Hansasuta, P. Krausa, J. Kimani, S. Sabally, K. Ariyoshi, J. Oyugi, K. S.
MacDonald, J. Bwayo, H. Whittle, F. A. Plummer, & A. J. McMichael.
Broadly cross-reactive HIV-specifc cytotoxic T lymphocytes in highly-
exposed persistently seronegative donors. Immunol Lett 66:9-14, 1999.
(Medline: 99217678).

[Rowland-Jones (1993)] S. L. Rowland-Jones, S. H. Powis, J. Sutton, 1. Mock-
ridge, F. M. Gotch, N. Murray, A. B. Hill, W. M. Rosenberg, J. Trowsdale,
& A. J. McMichael. An antigen processing polymorphism revealed by
HLA-B8-restricted cytotoxic T lymphocytes which does not correlate with
TAP gene polymorphism. Eur J Immunol 23:1999-2004, 1993. (Medline:
93345604) Notes: Individual fails to present HLA-B8-restricted incuenza
epitope, but can present an HLA-B8-restricted HIV-1 gag epitope.

[Sipsas (1997)] N. V. Sipsas, S. A. Kalams, A. Trocha, S. He, W. A. Blattner,
B. D. Walker, & R. P. Johnson. ldenti£cation of type-speci£c cytotoxic T
lymphocyte responses to homologous viral proteins in laboratory workers
accidentally infected with HIV-1. J Clin Invest 99:752-62, 1997. (Medline:
97197584) Notes: To examine a situation where the autologous strain and
the reference reagents would be the same, the CTL response of three lab
workers accidentally infected with HIV 111B was studied. Both group spe-
cifc and type speci£c epitopes were targets for CTL clones. One subject had
a broadening of CTL response over time, using a broad range of restricting
HLA class I alleles. Characterization of the cytotoxic T lymphocyte (CTL)
response against HIV-1 has been limited by the use of target cells expressing
viral proteins from laboratory isolates of HIV-1. This approach has favored
identi£cation of group-specifc CTL responses and precluded assessment
of the extent of type-speci£c CTL responses directed against HIV-1. Using
cells expressing viral proteins from the HIV-1 111B strain, we performed a
detailed characterization of HIV-1-specifc CTL response in three labora-
tory workers accidentally infected with HIV-1 I1IB. Eight of the epitopes
identifed were group speci£c, lying in relatively conserved regions of Gag,
reverse transcriptase, and envelope. Three type-specifc epitopes were iden-
tifed, two of them in highly variable regions of envelope. In longitudinal
studies in one subject, seven different epitopes and £ve different restricting
HLA class | alleles were identifed, with a progressive increase in the number
of CTL epitopes recognized by this subject over time. Our data demonstrate
that type-specifc CTL responses make up a signi£cant proportion of the host

30

cellular immune response against HIV-1 and that a broadening of epitope
specifcity may occur.

[Sutton (1993)] J. Sutton, S. Rowland-Jones, W. Rosenberg, D. Nixon,
F. Gotch, X.-M. Gao, N. Murray, A. Spoonas, P. Driscoll, M. Smith,
A. Willis, & A. McMichael. A sequence pattern for peptides presented
to cytotoxic T lymphocytes by HLA B8 revealed by analysis of epitopes and
eluted peptides. Eur J Immunol 23:447-453, 1993. (Medline: 93170395).

[van Baalen (1996)] C. A. van Baalen, M. R. Klein, R. C. Huisman, M. E.
Dings, S. R. Kerkhof Garde, A. M. Geretti, R. Gruters, C. A. van Els,
F. Miedema, & A. D. Osterhaus. Fine-specifcity of cytotoxic T lympho-
cytes which recognize conserved epitopes of the Gag protein of human
immunode£ciency virus type 1. J Gen Mirol 77:1659-1665, 1996. (Med-
line: 96332502).

[Weekes (1999a)] M. P. Weekes, A. J. Carmichael, M. R. Wills, K. Mynard,
& J. G. Sissons. Human CD28-CD8+ T cells contain greatly expanded
functional virus-speciEc memory CTL clones. J Immunol 162:7569-77,
1999a. (Medline: 99288126).

[Weekes (1999b)] M. P. Weekes, M. R. Wills, K. Mynard, R. Hicks, J. G.
Sissons, & A. J. Carmichael. Large clonal expansions of human virus-
speciEc memory cytotoxic T lymphocytes within the CD57+ CD28- CD8+
T cell population. Immunology 98:443-9, 1999b. (Medline: 20051328).

DEC 2000



